ThE belief is quite general that there is a close connection between the weather and bird migration; that if the weather is not the cause of migration, it is at least the most important, indeed the governing, factor in determining the time of the bird's arrival, and particularly in causing the variations from year to year. The intimate relation supposed to exist between the weather and the bird's movements is thus promulgated by a very acute migration observer who wrote me: "I have collected such a large number of dates for our common birds that if you give me a good account of the weather conditions, I can give you the dates of arrival and movements of many species without going into the field." After an exhaustive study and comparison of bird arrivals with the accompanying weather, the results were found to be so utterly at variance with the above quoted opinion, that they were summarized as follows: "The weather encountered en route influences migration in a subordinate way, retarding or accelerating the birds' advance by only a few days and having slight relation to the date of arrival at the nesting site. Local weather conditions on the day of arrival at any given locality are minor factors in determining the appearance of a species at that place and time. The major factors in the proble•n are the weather conditions far to the southward, where the night's flight began, and the relation which that place and time [)ear to the average position of the l)ird under normal weather conditions."
The above quotation is from an article that was written for the yearbook of the Department of Agriculture for 1910. In its necessarily condensed form, there was opportunity 'for nothing more than a mere statement of conclusions, without any of the data on which those conclusions were l)ased.
It seems advisable that a synopsis of the more important of these data should be published as a contribution to knowledge of the phenomena of bird migration. For the solution of the proposed problem it is necessary to have the notes of a thoroughly reliable and competent observer, who is CooKE, The l•elalion of Bird Mi•r. tion lo the We. tho'. [April constantly in the field so as to note the birds immediately on their arrival; it is also necessary that these observations be continued long enough to make possible the computation of reliable averages.
A great advantage would be to have these records taken in a distrier free froin inountains, valleys, or any other physical features that would tend to interfere with the free and uninterrupted northward movement of migration. The fulfilment of all these conditions was found in the work of Dr. J. C. Hvoslef at Lanesboro,
Minnesota. An ardent student of bird life, a close observer with a good knowledge of birds, his profession as a physician with a large country practice, kept hiln daily in the field and made it probable, that few birds would escape his acute observation. Dr. Hvoslef contributed migration records for ten consecutive years,
1884-1893.
At the salne tilne notes were received from several towns in Iowa-notably Grinnell, Iowa City and Coralvillewhose records are especially valuable as supplementary and co• roboratire evidence.
• As is well known the weather comes usually in alternate cold and warm waves. If therefore the weather is the controlling factor in bird migration, then the progress of migration should be in waves corresponding to those of the weather, birds arriving h'eely when the temperature rises above normal and checking their advance when it falls bet6w. While a sort of general correlation can be noted between the waves of weather and migration, the exceptions are many and striking. The accompanying chart gives the course of the weather and •nigration for three years at Lanesboro, Minnesota. The first year, 1885, shows two pronounced waves of bird arrival coinciding with two waves of decided warm weather; it also shows the biggest •nigration wave of the whole season coming at the coldest part of a sharp cold snap that sent the te•nperature far below normal. The second year, 1889, shows a close agree•nent between the larger waves of migration and the warmer waves of t6mperature. The third year, 1892, shows all the large bird •novements as occurring not on account of the weather but in spite of it.
The bird wave of May 7, 1885, is particularly to be noted. On this day a storm of snow with a north wind forced the temperature below the freezing point, yet on the morning of May 7 "the woods Here is no evidence at all that the te•nperature has either sti•nulated or retarded bird migration.
A slight connection •nay be noted by co•nparing the total nmnbet of arrivals in warm and in cold weather. During the spring days of these nine years, when the te•nperature was above the normal, 243 arrivals of birds were noted, and when the te•nperature dropped below the normal, only 182 birds were recorded as arriving. This shows that whether or not the warm weather causes them to crone earlier, they prefer on the average to advance when the weather is warmer than normal.
Birds prefer to migrate in spring during a rising temperature. This preference is strongly marked as will be seen by the following It will be noticed that the instances of arriving during or just after a rising temperature are just about twice as numerous as the opposite. Moreover it is to be remembered that out of these latter, there are 36 that occur on a pronounced coht day following just after a pronounced warm day, and it may easily be that many of these actually arrived on the warm wave of the (lay previous and were not detected until the following day.
The temperature of the day of arrival is on the average higher than the average temperature of the two days before the bird is noted. This is another way of saying that on the average birds move north when a rise of temperature occurs. Let us next consider the very wide range of temperature under which birds migrate. The temperature at the time of the bird's arrival is easily ascertained, since it is probable that •nost night migrants begin their flight soon after nightfall, and accomplish the larger part of their journey before midnight, so titat the temperature at ten o'clock in the evening would be close to the average temperature for that night's migration. Titis ten o'clock temperature can be calculated for any part of the Mississippi Valley from the permanent records of the United States Weather Bureau, and in the prosecution of this research, unlimited access was given by the Bureau to their original data.
To ascertain whether any relation exists between the arrival of the birds and temperature, eight common birds were selected, species so common, well known, and conspicuous, that they would probably be seen immediately on arrival; these eight birds were also selected from early, medium, and late migrants, so as to have the test made during all parts of the •nigration period. The average of these last two tables is probably the best statement obtainable of the aetua} temperature at whleh the birds migrated.
It is difficult to see how the mean temperature of the day when the bird was first noted could have had any great influence on its migratory movements of the previous night, but as these conditions under which we first see the bird are the ones we are most likely to associate witIx the bird's axrival, they have also been calculated. Other temperatures were also compared as follows: In addition to all the local temperatures at the time of arrival, it is possible that the total heat for the previo,s month or the total heat of the whole spring might be a determining factor. All of these different temperatures were examined and to show how they work out in detail, all these temperatures are given for a single species; the bird selected is the Baltimore Oriole because that These figures show that when birds are moving north in the spring they pay little attention to the direction of the wind. The same conclusion was reached after an extended investigation of the date of migration as observed at the lighthouses of southern Florida. The Biological Survey has the records for mm•y years of each night in spring on which birds were noted passing the lights. These birds are fresh arrivals in Florida after a flight over the ocean from Cuba. One would expect these birds, if any, to wait for a favoring wind before starting to sea, but the records indicate that they pay no attention to the direetlon of the wind. If the birds preferred a south wind, there should be a large nnmber of arrivals during south wind periods, or if they disliked a head wind, there should be only a few north wind records. As a fact neither of these conditions is found and the percentage of migration with a south wind is no greater than the average percentage of south wind that occurs there during the spring •nonths, and the birds fly directly against a north wind as often proportionally as north winds occur.
Spring migration consists of a series of rapid advances followed by clays of inactivity or possibly of retrogression. After a check to the northward move•nent and a period of rest, when the next advance occurs, it does not merely proceed far enough to make up for the lost time, but the birds are quite apt to make a long flight forward until they are in advance of their normal position.
A striking example occurs in the migration notes from Lanesboro, Minnesota. During the spring of 1888, the temperature dropped on March 22, thirty-four degrees below the normal and migration was suspended for about two weeks. The temperature rose gradually and when the warmth was almost to normal on April 1, a great arrival of birds occurred. The Pheebe, Bronzed Grackle and Killdeer appeared after a delay of five, four, and three days respectively; the Song Sparrow was present just on time, while the Fox Sparrow was three days in advance of his usual date, the Brown Creeper four days, the Ruby-crowned Kinglet, Yellow-bellied Sapsucker, Field Sparrow and Purple Martin, seven, nine, nine, and ten days earlier than usual. This early arrival is the •nore strange in this particular ease, because the temperature, while it rose decidedly, did not quite reach normal, so that these last six species flew far north at an early day and during cold weather.
It seems probable that in such cases some abnormally warm weather to the south of the place of arrival is the real cause of the phenomenon, but in the present instance one must look far south for the warm wave. The course of the weather during the three days previous is shown in the accompanying chart. Lanesborn 
